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showed the typhoid bacillus in pure form while the
center of two stones and the wall of the gall-bladder
in a case with a clinical diagnosis of typhoid cholecys¬
titis showed streptococcus in pure culture ; in two
cases the center of stones contained colon bacillus
and the Bacillus zvelchii, and one the latter organism
only ; in some instances, streptococci were demonstra¬
ble in smear preparations from the center. Cultures
from other portions of stones were usually sterile.
The adjacent lymph-glands were examined in five
cases. Streptococci were found in four, pure in three
cases and in association with the Bacillus welchii in
one case. In the cases in which a pure culture of the
streptococcus was obtained from the tissue of the
gall-bladder there seemed to be a definite relation
between the number of colonies which developed and
the degree of change, especially if relatively recent
inflammation was present.
A comparison of the results obtained from the bile,
the stones and the wall of the bladder, in the indi¬
vidual cases, shows that a bactériologie examination
of the fluid contents gives trustworthy results only
in the acute stage of the disease; during convales¬
cence and in chronic cholecystitis the results are of
little value and may be misleading. In chronic chole¬
cystitis the bacteriology of the center of the stones
is similar to that of the wall of the bladder.
The effect of the various organisms on intravenous
injection has been tested in dogs and rabbits. All of
the five strains of streptococci isolated from the wall
of the bladder, one strain from an adjacent lymph-
gland, and two out of five strains from the center of
stones showed a marked affinity for the gall-bladder
soon after isolation, and frequently produced no lesion
elsewhere. Varying doses produced cholecystitis in
nearly every animal injected. The severity of the
lesions in the animals often corresponds to that found
in the cases from which the strains are isolated. This
affinity is soon lost, however, on cultivation as well as
on animal passage. Five strains of colon bacilli, the one
strain of typhoid bacillus, and one strain of the Bacil¬
lus mucosus in no instance showed any tendency to
localize in the gall-bladder. It was not possible to
produce cholecystitis with the streptococci by inject¬
ing them into the portal system, even with strains
which produced cholecystitis practically every time
when injected into the vein of the leg, and only local¬
ized cholecystitis developed at the point of puncture
when the injection was made directly into the gall¬
bladder. In the animals which lived for a time, th°re
was not infrequently observed the beginning forma¬
tion of gall-stones containing numerous streptococci
similar to the conditions found in several of the
patients.
The strains of streptococci from the different cases
show a striking similarity and resemble closely those
from ulcers of the stomach. They produce either
small, moist, grayish-brown or grayish-green, non-
adherent, non-hemolyzing colonies on blood-agar ; tb;y
ferment mannite, lactose and salicin ; they produce
short chains in liquid mediums with clumps of cocci
somewhat resembling staphylococci ; they are of a
rather low virulence, yet somewhat more virulent than
strains from gastric ulcers, as manifested by their
resistance to phagocytosis, by the smaller dose nec¬
essary to kill, and by the fact that, when cultivated
for a time, they acquire affinity for the stomach and
duodenum while the strains from ulcers, when passed
ihrough one or two animals, acquire affinity for the
gall-bladder at the same time as they lose affinity for
the stomach.
On animal passage, two of the strains produced
both cholecystitis and pancreatitis, the lesions in the
latter being most marked in the head of the pancreas.
The lesions most commonly observed other than
cholecystitis, when these strains are injected espe¬
cially in rabbits, are : ulcer of the stomach, hepatitis
about the gall-bladder, myositis and myocarditis, arth¬
ritis, appendicitis and colitis.
The common presence of streptococci in the wall of
the infected gall-bladder and in the center of gall¬
stones, often in pure culture, while absent from the
bile and their affinity for the gall-bladder in animals
are strong evidence that streptococci are the cause
of cholecystitis in man far more frequently than
believed and serves to explain the good results reported
by some as following chokcystectomy in cases of myo¬
carditis, arthritis and other conditions.
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END-RESULTS IN CASES OF GASTRIC AND
DUODENAL ULCER
ELLIOTT P. JOSLIN, M.D.
BOSTON
In 1899 Dr. Robert B. Greenough and I1 reported
on the condition of 187 patients with gastric ulcer
treated at the Massachusetts General Hospital for
the preceding ten years. We were able to show
that "of 114 patients, 80 per cent, were discharged
cured or relieved, but at the end of an average per-
iod of five years only 40 per cent, remained well."
The mortality at the same time (due to gastric dis-
ease) was 20 per cent. Among the men it was
30 per cent., in women 9 per cent. The excessive
mortality of ulcer among men, its occurrence in life
a decade later than in women, and the absence of
fatal cases of hemorrhage in women, point to a dif-
ference of the ulcer in the two sexes. . . . The
failure of medical treatment to effect a lasting cure in
60 per cent. of the patients indicates the need of
surgical intervention in other than emergency cases
of this disease." These figures aroused wide-spread
comment, because gastric ulcer had previously been
considered a disease in which cure was the rule.
Fifteen years have intervened since the preceding
compilation. Revolutionary changes have taken place
in the knowledge and in the treatment of the disease.
Duodenal ulcer is now considered as frequent in
occurrence as gastric ulcer. Undoubtedly, in the pre¬
vious report, a considerable number of duodenal
ulcers were classified as gastric. In this series an
attempt has been made to distinguish between thegastric and duodenal ulcers. This was difficult even
with the knowledge gained in the operating-room. As
a matter of fact, my personal division of the cases
showed them to be within three of being divided
equally. Surgery has wrought the other change in
our attitude. Whereas, in the 187 cases occurring at
the Massachusetts General Hospital in the ten years
ending in 1898, but four patients were operated on,
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to-day operation is a common event. Justification,
therefore, exists for another report on the end-results
of treatment of duodenal and gastric ulcer, even apart
from the fact that very favorable statistics concern¬
ing the present treatment of the disease are again
being published.
The purpose of this paper is to call attention to the
outcome, after the lapse of many years, of a group
of cases of gastric and duodenal ulcer. It is not the
intention to emphasize the medical or surgical treat¬
ment, but to show end results. Some of the cases were
treated by me, but as a rule they were seen in consul¬
tation with physicians. The medical treatment of
ulcer is sufficiently well known but not sufficiently well
carried out.
It has been possible to ascertain the present condi¬
tion of 91 per cent, of all the cases seen by me in
private practice during the last sixteen years. As
the whole value of the paper rests on this fact,
we are more than glad to take this opportunity to
acknowledge that so large a percentage of cases could
never have been traced without the persistence of my
secretaries, Miss Helen Leonard and Miss Florence
Newnham. I am also greatly indebted to Dr. Hugh
P. Greeley, without whom the cases could not have
been selected and analyzed and to whose critical judg¬
ment I owe much.
METHOD OF SELECTION OF CASES
All cases showing digestive symptoms of any kind
from 1898 to date, including even gall-stone cases,
were collected from my records and analyzed for this
report. This was necessary because to-day duodenal
ulcer would be recognized in cases in which it was not
recognized ten years ago. A number of cases of duo¬denal ulcer were thus found which were not originally
so diagnosticated. The basis on which the diagnosis
of ulcer rested was (1) the history, with especial
attention to the symptoms of hyperacidity, pain,hemorrhage, perforation, the duration of the case and
the after-history; (2) the knowledge acquired by sur¬
gery; (3) necropsy reports.
The total number of cases was 234. Table 1 shows
the number of cases seen each year.
TABLE 1.—NUMBER OF CASES SEEN EACH YEAR
Year No. Year No.
1898. 3 1908. 14
1899. 1 1909. 8
1900. 3 1910. 15
1901. 4 1911. 28
1902. 9 1912. 30
1903. 17 1913. 311904. 12 1914. 8
1905. 23
-
1906. 14 Total. 234
1907. 14
The present condition of the patient in 213 cases,
or 91 per cent., is known.
SEX ; AGE ; AT ONSET AND DURATION
The number of male patients was 142, and the num¬
ber of female patients was 92. These figures form aninteresting contrast to the Massachusetts General
Hospital series before cited, for in that series there
were 5 females to 1 male.
The average age of the male patients when first seen
was 45 years and 2 months, but this does not repre¬
sent the age at which the symptoms of ulcer began.The average age of onset of the ulcer in the males was
38 years and 8 months. The average age of thefemale patients when first seen was 36 years and 4
months, and the onset began at 30 years and 10
months ; in other words, symptoms had existed for five
years and six months, and at an age eight years
earlier than that of the males. The statement is
approximately correct that six years intervened
between the onset of symptoms of all the cases and
the time they first came for treatment. Undoubtedly
this interval was greater rather than less. The dura¬
tion of the disease in patients at present not relieved
is eleven years. The duration in many cases was, in
the patients' words, "as long as I can remember," but
these could not be included in our tabulation because
a definite time of onset was not known. The dura¬
tion between onset and operation in thirty of the
eighty-two patients surgically treated was ten years. In
other words, the patients came to the surgeon, at an
average, four years later than to the physician. The
importance of the long duration of this disease cannot
be too much emphasized. It lends support to skepti¬
cism about the high percentage of cures so frequently
reported by physicians and surgeons. Twenty-one of
the patients were 60 years old or over when first seen.
One patient was successfully operated on at the age
of 86, for which the entire credit is due to Dr. E. A.
Codman, who, remembering the patient's indigestion,
discovered the ulcer during an emergency operation
for a twisted ovarian pedicle.
SYMPTOMS
The severity of the disease is readily seen from thefrequency of severe symptoms. Vomiting was presentin 147 cases, 63 per cent. Pain existed in 184 cases,
74 per cent. Hyperacidity, as shown by the symp¬
toms, or in a large number of cases by gastric analysis,
appeared 134 times, or 54 per cent. Hemorrhage was
noted in 71 cases, 30 per cent. ; but this figure is lowbecause these statistics of hemorrhage were compiledfrom facts learned at the first examination, whereas,
occasionally, hemorrhage occurred later for the first
time. Hemorrhage was occasionally observed at a
time after operation when the trauma of the oper¬
ation could be excluded.
Perforation developed 9 times, 4 per cent. Six of
these patients were operated on, and two recovered.
Of the remaining 3 patients, 2 died and 1 recovered, todie five years later of pulmonary tuberculosis. Thispatient, following perforation, coughed up pus for a
considerable length of time.Stasis was present in 41 cases, 17 per cent. To me
it was a surprising fact that 3 of these patients with
marked stasis, after periods of nineteen, fourteen and
ten years respectively, must be considered as relieved
and yet without surgical treatment.
RESULTS OF TREATMENT
The results of treatment are classified under the
headings of "At Present Well," "Relieved," "Unre¬lieved," and "Dead." The term "At Present" is
inserted because in too many cases in which thepatients are considered cured, the ulcer recurs.
Undoubtedly, a considerable proportion of patients
now well will later develop symptoms. The term
"Relieved" in this paper is liberally interpreted. Manypatients recorded as relieved are merely relieved, and
acknowledge that this condition is only attained by
rest and a careful diet. In this group are also included
many who before reaching this improved stage had
a recurrence of symptoms. The term "Unrelieved" is
self-explanatory. Under the heading "Dead," care
Downloaded From: http://jama.jamanetwork.com/ by a New York University User  on 05/30/2015
has been taken to avoid the error of crediting deaths
to medical or surgical treatment when these were
simply intercurrent and had no relation to digestive
trouble. There were 11 such instances. Two patients
died of pneumonia, two of cancer of the colon and
two by accident, while apoplexy, tuberculosis,
cirrhosis of the liver, brain-tumor and cancer of the
breast each claimed one.
Medical Treatment: The total number of medical
cases traced was 131, of which 51 patients are well
at present, 55 are relieved, 16 unrelieved, and 9 dead.
Three of the 5l patients now well have had a recur¬
rence of symptoms after being first treated, and of the
55 patients relieved, 19 have had such recurrence. In
other words, of the 131 medical cases followed to the
present time, 39 per cent, of the patients were cured,
42 per cent, relieved, 12 per cent, unrelieved, and 7 per
cent. dead.
The causes of death of the 9 medically treated
patients were as follows :
Cancer of stomach 2, cancer of duodenum 1, per¬
foration 2, of which one was a typical case of paroxys¬
mal vomiting in a child, hemorrhage 2, and inanition 2.
TABLE 2.—RESULTS OF MEDICAL TREATMENT IN 131 CASES
OF GASTRIC AND DUODENAL ULCER
At Present Number Per Cent.
Well 51 39
Relieved
.
55 42
Unrelieved 16 12
Dead
_.
.9 7
100
Surgical Treatment: It would be manifestly unfair
to report the results of the surgical treatment without
emphasizing that :
1. A surgical case means a medical failure. In all
of the 82 surgical cases the patients were operated on
because medical treatment had failed.
2. Among the surgical failures are necessarily
included two types of cancer cases—those cases of
ulcer in which the patients die, after months or years,
from cancer, and also cases in which there might be
a difference of opinion as to whether these cases
should have been excluded from the ulcer series on
the ground that they were cancer from the outset or
had become cancer at the time of operation.
3. Several of the cases of perforation were trans¬
ferred to the surgeon at a time when the whole
responsibility really rested on the medical attendant.
4. A number of patients were transferred to the
surgeon for operation debilitated by inanition or pro¬
longed hemorrhages.
In drawing my own inferences from the surgical
treatment of the eighty-two surgical cases, I should
deduct from the group of twenty-six surgical deaths
nine cases of cancer of stomach or duodenum for
example, one of these patients at 75 years of age with
a history of ulcer of twenty years' duration, showed
cancer when operated on by the surgeon. He was
given complete relief by gastro-enterostomy for a
year and three-quarters and died painlessly six months
later, yet that case although surgically classified should
not be considered a surgical failure. I would also deduct
two cases of perforation, because they occurred at a
time when, even without perforation, the patient was
in extremis, and also one case because of inanition of
the patient. It is true that twenty-six of the eighty-
two patients operated on are now dead, but with thedeductions which I feel are justified, this is reduced
lo fourteen, a surgical mortality of 20 per cent. In
ten of the surgical cases, 12 per cent., the patients
are still unrelieved. Thirteen, or 16 per cent, are
relieved, though before reaching this half-happy stage
after the surgical intervention, five had recurrence.
Thirty-three, or 40 per cent, are now well, and of this
number only three have had recurrence since oper¬
ation. It will thus be seen that despite the handi¬
caps which were heaped on the surgeon, his per¬
centage of cures, 40 per cent., is approximately the
same as that of the physician. If we discard the
twelve deaths for which the surgeon might well not
be held responsible, 47 per cent, of the surgical patients
are well.
But I will now ask you to look at the matter from
another point of view. If one should add all the sur¬
gical cases to the medical cases, for they were medical
cases before they were surgical in this particular
series, and then classify these surgical cases as medi¬
cally unrelieved, we should then have 213 medically
treated patients, of whom there are but 51, or 24 per
cent., who recovered under medical treatment ! The
remainder, 162 patients, 76 per cent., were only par¬
tially relieved, unrelieved, dead, or forced into the
surgeon's hands. It is my impression that this is the
correct way in which to regard the medical treatment
of gastric ulcer. In other words, medicine cures only
approximately 24 per cent, of the ulcer patients, and
of these there is a considerable chance for later
relapse. Surgery helps out medicine and adds another
15 per cent, to those cured. In other words medicine
and surgery together have given back complete health
to 39 per cent, of 213 ulcer patients seen or treated by
me in the last sixteen years.
TABLE 3.—RESULTS OF SURGICAL TREATMENT IN 82 CASES
OF GASTRIC OR DUODENAL ULCER
At Present Number Per Cent.
Well 33 40
Relieved. 13 16
Unrelieved 10 12
Dead 26 32
TABLE 4 (REVISED FROM THE FOREGOING).—RESULTS OF
SURGICAL TREATMENT IN 70 CASES OF GASTRIC OR
DUODENAL ULCER TREATED SURGICALLY *
At Present Number Per Cent.
Well. 33 47
Relieved 13 19
Unrelieved 10 14
Dead 14 20
* This table was compiled from the foregoing table after the deduc¬
tion of 12 deaths for which the surgeon was not responsible.
The causes of death in the surgical cases were as
follows :
Cancer of stomach 7, cancer of duodenum 2, soon
after operation 7, perforation 3, abscess of lung 2,
empyema 2, pneumonia 1, pancreatic fistula 1,
embolus 1.
It is noticeable that there is no case of jejunal ulcer ;
in fact, no patient with jejunal ulcer occurred in the
series. In but five of the eighty-two cases was it
necessary to operate twice.
The number of surgeons who operated on these 82
patients was 36. Two surgeons operated on 37
patients, and 4 surgeons on 15 others, while 30 patients
were operated on by as many different men.
The type of operation was as 'follows :
Gastroenterostomy. 61
Infolding the ulcer, drainage, adhesions and explora¬
tory laparotomy 15
Resection 3
Unknown 3
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It is noticeable in how few instances the ulcer was
resected. I must record that one of the severest cases
was the one in which fully one-third of the stomach
was removed, and this operation was one of the most
successful of the group. The case is particularly inter¬
esting in that the reason for this extensive resection
was due to the report of an eminent pathologist that
cancer was present, but on the following day his care¬
ful study of the section removed revealed no cancer.
It is not appropriate for the physician to comment on
the type of operation. The physician has enough
responsibility of his own in the treatment of ulcer of
the stomach and duodenum.
In Table 5 the combined results of medical and
surgical treatment are given.
TABLE 5.—COMBINED RESULTS OF MEDICAL AND SURGICAL
TREATMENT IN 213 CASES OF GASTRIC AND DUODENAL
ULCER OBSERVED DURING THE LAST SIXTEEN YEARS
Present Condition Number Per Cent.
Well 84 39
Relieved. 63 32
Unrelieved 26 12
Dead 35 16
CANCER SUBSEQUENT TO ULCER OF THE STOMACH AND
DUODENUM
Twelve, or 6 per cent, of the 213 patients have up
to the present time died of cancer. The statistics on
this point, however, are complete only for the forty-
six patients now dead. Of these, 26 per cent, suc¬
cumbed to cancer. In other words, one out of every
four of the patients with ulcer of stomach or duode¬
num, which have been followed to their death, died
of cancer.
CONCLUSIONS
1. In a study made of 234 consecutive cases of gas¬
tric and duodenal ulcer seen in private practice during
the last 16 years, 213 cases, 91 per cent., were traced
to date.
2. Of these cases 142 were in men, 92 in women.
3. The average age in men was 45 years and 2
months when first seen, but the age at onset was 38
years and 8 months. The average age in women was
36 years and 4 months, but at onset 30 years and
10 months. The average duration of the ulcer in
the patients still unrelieved is eleven years ; the aver¬
age duration of the ulcer before the cases reached the
surgeon, ten years.
4. There were 131 patients who were treated medi¬
cally throughout, and of these at present 51, or 39 per
cent., are well, 55, or 42 per cent., are relieved, 16, or
12 per cent., are unrelieved and 9, or 7 per cent., are
dead.
5. Of the patients who were operated on when med¬
ical treatment had failed, 82 were traced and of these
33, or 40 per cent, are well; 13, or 16 per cent, are
relieved ; 10, or 12 per cent, are unrelieved, and 26, or
32 per cent, are dead.
6. Deducting 12 deaths for which the surgeon
should not be held responsible there are 70 surgical
cases in which ^3 patients, or 47 per cent, are well ;
13, or 19 per cent, relieved; 10, or 14 per cent, unre¬
lieved, and 14, or 20 per cent. dead.
7. The combined medical and surgical results show
at present: well, 84 patients, 39 per cent.; relieved,
68 patients, 32 per cent. ; unrelieved, 26 patients, 12
per cent. ; dead, 35 patients, 16 per cent.
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GASTRIC CANCER IN THE YOUNG
A STUDY OF SIXTEEN INSTANCES IN PATIENTS UNDER
THE AGE OF THIRTY-ONE
FRANK SMITHIES, M.D.
Gastro-Enterologist to Augustana Hospital
CHICAGO
The sixteen instances of gastric cancer in the young
forming the basis of this report were found in my
study of the records of 721 pathologically demon-
strated cases of cancer of the stomach at the Mayo
Clinic and at Augustana Hospital. It is thought that
their analysis will demonstrate certain facts of value
in anticipating or detecting this grave malady at an
age when it is not commonly suspected.
Those who wish to familiarize themselves with the
literature on this subject may refer to the excellent
monographs of Welch,1 Osler and McCrea,2 and
Dock.3
A summary of previous reports on gastric cancer
in the first three decades may be of service. Six
instances (often rather dubious as to cancer) havebeen recorded below the age of 10. In the second
decade, thirteen cases are described. In but eight of
these were there reliable pathologic reports. In the
thirteen instances occurring in the third decade, few
descriptions are accompanied by pathologic findings.
Many of the patients in this group, however, appeared
to have been affected with a gastric malady, seem¬
ingly malignant.
INCIDENCE
The relative frequency of gastric cancer in the
young varies with the individual series studied. In
a small series, as, for example, the beautifully anal¬
yzed 150 cases of Osier and McCrea, the proportion
was 4 per cent. In a large series, collected for sta¬
tistical purposes from various non-related sources
throughout the world, as in the 2,038 instances tabu¬
lated by Welch, the ratio is 2.8 per cent. In my own
group of 721 consecutive cases, examined by a uniform
method (and a distinctly American experience), the
percentage was 2.2 per cent.
Sex : There were nine females and seven males.
Age: The youngest patient was aged 18; the oldestjust past 30 years. The average age of the series was
27.8 years. Status : Twelve patients were married. In
two instances (12 per cent.) there was a family or
blood-relationship history of cancer. Only twice were
more than ordinary indulgence in tobacco or alcohol
noted. Apparently occupation had no eitologic signifi¬
cance.
DURATION OF ALL GASTRIC COMPLAINTS
Most useful facts are brought out by study of thisphase. The shortest time was four months, while in
one instance the gastric disturbance had persisted for
fifteen years. The average length of time of the dis¬
ability was 4.2 years.
Consideration of the earlier part of those historiesin patients exhibiting protracted gastric complaints
not infrequently reveals the fact that there is in the
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